Three leucine-rich sequences and the N-terminal region of double-stranded RNA-activated protein kinase (PKR) are responsible for its cytoplasmic localization.
The double-stranded RNA-activated-protein kinase PKR was originally identified as a ribosomal protein that regulates protein synthesis at the translational level. While PKR locates predominantly to the cytoplasm, nuclear or nucleolar species of PKR have been detected. Here, we demonstrate that PKR possesses three leucine-rich sequences resembling nuclear export signals (NESs). Enhanced green fluorescent protein (EGFP) fused to one of these sequences and transfected in COS-1 cells exhibited predominant cytoplasmic staining, which was abrogated by a leucine to alanine substitution. In addition, Leptomycin B (LMB), an inhibitor of NES-mediated nuclear export, inhibited the cytoplasmic localization of EGFP-NES, indicating the potential activity of these stretches as NESs. Although EGFP fused to a PKR with three NES mutations still located to the cytoplasm, an additional N-terminal deletion impaired the cytoplasmic predominance, suggesting that the N-terminal region is also required for localization. These results suggest that the cytoplasmic localization of PKR is regulated by NESs as well as the N-terminal sequence.